DATA TRANSMITTING AND RECEIVING SYSTEM, 
AND DATA RECEIVING DEVICE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a data transmitting and receiving 
system adapted to transmit and receive data and a data receiving device, more 
particularly to the data transmitting and receiving system and a data 
receiving device which are required to re-transmit data that a receiver was 
unable to receive, that is, to re-transmit missed data. 

2. Description of the Related Art 

One of the data transmitting and receiving systems that are required 
to re-transmit missed data is a printing system. In the printing system, data 
to be printed is transmitted or received between a computer and its peripheral 
devices in accordance with Universal Serial Bus (USB) standards which 
designates input and output interface operations between the computer and 
peripheral devices. For example, in Japanese Patent Application Laid-open No. 
Hei 10-228355, a printing system is disclosed which operates in accordance 
with isochronous transfer specifications and interrupt transfer specifications 
designated in the USB standards. 

In the conventional printing system, the computer transmits printing 
data periodically and sequentially to the printer in accordance with the 
isochronous transfer specifications. The USB standards indicate that 
isochronous transfer specifications can not ensure a sure and reliable 
transmission or a sure and reliable receipt of data. In the above conventional 



printing system, in order to ensure a sure and reliable transmission or receipt 
of data, the computer, every time it transmits printing data, makes an inquiry 
of the printer as to whether or not the printer could receive the printing data in 
accordance with the interrupt transfer specifications, that is, about presence or 
absence of missing of printing data, and then the printer notifies, in response 
to the inquiry, the computer of the presence or absence of the missed data in 
accordance with the interrupt transfer specifications. 

The computer described above, when being notified, by the printer, of 
missing of printing data, re-transmits the missed printing data, instead of data 
that was to be transmitted next, with timing when printing data is to be 
transmitted subsequent to the missed printing data A The computer, when being 
notified, by the printer, of the receipt of the re-transmitted printing data, 
transmits printing data that had to be transmitted next, that is, the printing 
data to be transmitted subsequent to the printing data that was re-transmitted. 
Thus, since the computer performs the re -transmitting operation whenever the 
data is missed, sure and reliable transmission and receipt of all the printing 
data between the computer and printer is ensured. 

However, the conventional printing system has problems. As described 
above, in the conventional printing system, since, when printing data is missed, 
the computer, with timing when printing data is to be transmitted subsequent 
to the missed printing data, re-transmits the missed printing data, instead of 
the printing data that had to be transmitted next, time required to complete 
the transmission and receipt of all printing data between the computer and the 
printer is made long, that is, comparatively long time is needed to complete the 
above transmission and receipt of data. 



SUMMARY OF THE INVENTION 
In view of the above, it is an object of the present invention to provide a 
data transmitting and receiving system required to re-transmit missed data 
being capable of shortening time required to complete transmission and receipt 
of all data to be transmitted in data transmission containing re-transmission of 
the missed data. 

According to a first aspect of the present invention, there is provided a 
data transmitting and receiving system including: 
a data transmitting device; 

a data receiving device being connected to the data transmitting device; 

and 

wherein data is transmitted and received between the data transmitting device 
and the data receiving device and wherein the data transmitting device is 
provided with a first transmitting section used to periodically and sequentially 
transmit a plurality of split data obtained by splitting data to be transmitted, 
to the data receiving device and with a second transmitting section used to 
transmit the split data, when the data receiving device was unable to receive 
the split data sent from the first transmitting section, to the data receiving 
device, during a period of time between transmitting time bands in which the 
first transmitting section transmits the split data. 

In the foregoing, a preferable mode is one wherein the first 
transmitting section transfers the split data in accordance with isochronous 
transfer specifications designated by the USB standards and the second 
transmitting section transmits the split data that the data receiving device 
was unable to receive, in accordance with bulk transfer specifications 
designated by the USB standards. 

Also, a preferable mode is one wherein the first transmitting section, 



after having transmitted the split data to the data receiving device in 
accordance with interrupt transfer specifications designated by the USB 
standards, prior to the first transmitting section's transmission of split data 
existing subsequent to the split data, makes an inquiry of the data receiving 
device as to whether the data receiving device was able to receive the split data 
transmitted by the first transmitting section. 

Also, a preferable mode is one wherein the data receiving device, in 
response to the inquiry from the first transmitting section as to whether the 
data receiving device was able to receive the split data transmitted by the first 
transmitting section in the data transmitting device in accordance with 
interrupt transfer specifications, notifies the first transmitting section as to 
whether the data receiving device was able to receive the split data, in 
accordance with the interrupt transfer specifications. 

Also, a preferable mode is one wherein the data receiving device stores 
information about location of split data to be stored that the data receiving 
device was unable to receive. 

Also, a preferable mode is one wherein the second transmitting section, 
when the first transmitting section has received a notification that the data 
receiving device was unable to receive the split data, transmits, in accordance 
with the bulk transfer specifications, the split data that the data receiving 
device was unable to receive, to the data receiving device. 

Also, a preferable mode is one wherein the second transmitting section 
transmits the split data that the data receiving device was unable to receive, in 
the order in which the first transmitting section transmitted the split data. 

Also, a preferable mode is one wherein the second transmitting section, 
when the data receiving device was unable to receive split data transmitted by 
the second transmitting section in accordance with the bulk transfer 



specifications, re-transmits the split data that the data receiving device was 
unable to receive, in accordance with the bulk transfer specifications. 

Also, a preferable mode is one wherein the data receiving device stores 
information about location of missed split data the data receiving device was 
unable to receive. 

Also, a preferable mode is one wherein the data receiving device is a 
printing system and wherein the first transmitting section and second 
transmitting section transmit split data produced by splitting printing data to 
be printed by the printing system in a form of the split data. 

According to a second aspect of the present invention, there is provided 
a data transmitting and receiving system including a unit used to sequentially 
and periodically transmit a plurality of split data obtained by splitting data to 
be sent and to non-periodically transmit split data out of the split data that 
was not received normally. 

In the foregoing, a preferable mode is one that wherein includes a data 
transmitting device and a data receiving device being connected to the data 
transmitting device, wherein the data transmitting device is provided with a 
transmitting portion used to transmit data to the data receiving device and a 
receiving portion used to receive data from the data receiving device and 
wherein the transmitting portion has a first transmitting section to 
periodically transmit the split data and a second transmitting section to non- 
periodically transmit split data out of the split data fed from the first 
transmitting section that the data receiving device was unable to receive 
normally. 

Also, a preferable mode is one wherein the second transmitting section 
performs the transmission of data to the data receiving device during a period 
of time between transmitting time bands in which the first transmitting 




section transmits the data. 

According to a third aspect of the present invention, there is provided a 
data transmitting and receiving system comprising a unit used to sequentially 
and periodically receive a plurality of split data obtained by splitting data to be 
5 received and to non-periodically receive split data out of the split data that was 
not received normally. 

In the foregoing, a preferable mode is one that wherein includes a data 
transmitting device and a data receiving device being connected to the data 
transmitting device, wherein the data receiving device is provided with a 
h fc 10 transmitting portion used to transmit data to the data transmitting device and 

Ci a receiving portion used to receive data from the data transmitting device and 

SI 

111 wherein the receiving portion has a first receiving section to periodically 

m 

II receive the split data and a second receiving section to non-periodically receive 

ill 

split data, out of the split data fed from the data transmitting device, which the 

o 

iij 15 first receiving section was unable to receive normally 

jji Also, a preferable mode is one wherein the second receiving section 

performs the receiving of data from the data transmitting device during a 
period of time between receiving time bands in which the first receiving section 
receives the data. 

20 With the above configurations, when the data receiving device was 

unable to receive split data transmitted by the first transmitting section, a 
second transmitting section sends out the split data that the periodical device 
was unable to receive during a time band in which said first transmitting 
section transmits the split data and therefore it is possible to shorten time 

25 required to complete transmission of the split data that was not received in 
data transmission including the re-transmission of missed data, that is, it is 
possible to inhibit extension of time required before all the transmission and 
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receipt of data to be transmitted and received between the data transmitting 
device and the data receiving device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, advantages and features of the present 
invention will be more apparent from the following description taken in 
conjunction with the accompanying drawings in which: 

FIG. 1 is a schematic block diagram showing configurations of a printing 
system according to an embodiment of the present invention; 

FIG. 2 shows a transmitting data area in a storing section according to 
the embodiment of the present invention; 

FIG. 3(a) shows a signal transmitting management table 41 in the 
storing section of the computer and FIG. 3(b) shows a re -transmitting 
management table in the storing section of the computer according to the 
embodiment of the present invention; 

FIG. 4 is a diagram a received data area in a storage section of a 
printer according to the embodiment of the present invention; 

FIG. 5 is a diagram showing a missed data management table in the 
storage section of the printer according to the embodiment of the present 
invention; 

FIG. 6 is a diagram showing operations of the printing system of the 
embodiment; and 

FIG. 7 is also a diagram showing operations of the printing system of 
the embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Best modes of carrying out the present invention will be described in 



further detail using various embodiments with reference to the accompanying 
drawings. 

Embodiment 

FIG. 1 is a schematic block diagram showing configurations of a 
printing system according to an embodiment of the present invention. The 
printing system of the embodiment, as shown in FIG. 1, includes a computer 2, 
being a data transmitting device, used to send out printing data being data to 
be printed such as document data and image data to a printer 3 being a data 
receiving device in accordance with the USB standards designating data 
transfer between a computer and a peripheral device such as a printer and the 
printer 3 being connected to the computer 2 used to receive the printing data 
from the computer 2 in accordance with the USB standards. 

The USB standards, in accordance with which the printing data is sent 
out or is received, designate 4 kinds of data transfer specifications. More 
particularly, it includes a control transfer specification to transfer a control 
signal, an isochronous transfer specification to transfer a predetermined 
amount of data within a predetermined time without ensuring a normal 
receipt of data, a bulk transfer specification to transfer a predetermined 
amount of data with the normal receipt of data ensured, irrespective of length 
of time required for the transfer and an interrupt specification to transfer an 
amount of data being smaller than those to be transferred according to both 
the isochronous transfer specification and the bulk transfer specification. In 
the embodiment, since the amount of printing data is large, the computer 2 
and printer 3 send and receive the printing data in accordance with the 
isochronous transfer specification or the bulk transfer specification. 

According to the USB standard, since the computer assigns a 
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transmission speed, that is, a data band to be used in accordance with the 
isochronous transfer specification and the bulk transfer specification and, 
moreover, higher priority is given to the isochronous transfer in which a large 
amount of data has to be sent and received within predetermined time rather 
5 than to the bulk transfer in which a large amount of data is sent, the computer 
2 assigns higher priority to acquisition of data band for the isochronous 
transfer specification rather than to the acquisition of data band for the bulk 
transfer specification. Therefore, the isochronous transfer specification is 
originally more suitable for periodically and sequentially transmitting and 
10 receiving data described above than the bulk transfer specifications. 

Moreover, according to the USB standard, in one time transfer 
UH operation, a maximum data band (1023 bytes) to be assigned for the 

<£) isochronous transfer is larger than the maximum data band (64 bytes) 

m 

J -5-- 

is assigned for the bulk transfer. Therefore, as described above, when the 

jij 15 computer 2 of the embodiment transfers split data sent in accordance with the 

111 isochronous transfer specification, further in accordance with the bulk 

■sspJ 

m specification, it is necessary, generally, to send the split data with the data 

being split into two, three, or a like, that is, with the data sent two or more 
times. 

20 As shown in Fig. 1, the computer 2 includes a sending data area 40 

used to store printing data to be sent to the printer 3, a signal transmitting 
management table 41 used to manage transmitting and re-transmitting of the 
printing data, a storing section 21 having a re-transmitting management table 
42, a buffer section 22 used to send out the printing data to the printer 3 in 

25 accordance with the isochronous transfer specification or with the bulk 
transfer specification and a control section 20 used to control operations of the 
storing section 21 and buffer section 22. 
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FIG. 2 shows a transmitting data area in a storing section according to 
the embodiment of the present invention. The sending data area 40 pre-stores 
printing data such as document data, image data or a like created by using 
said computer 2 and, as shown in FIG. 2, the printing data is made up of a 
plurality of split data DO to Dn ("n" is an arbitrary positive integer) obtained by 
splitting the printing data. Each of the split data DO to Dn is equivalent to one 
frame having a variable length being a unit for data transfer between the 
computer 2 and the. printer 3. Therefore, a length of each of the split data DO to 
Dn is not always the same. 

FIG. 3(a) shows the signal transmitting management table 41 in the 
storing section 21 of the computer 2 and FIG. 3(b) shows the re-transmitting 
management table 42 also in the storing section 21 of the computer 2. The 
signal transmitting management table 41 pre-stores a head address and a size 
of each of the split data DO to Dn shown in FIG. 2 in the sending data area 
section 40. In FIG. 3(a), the address AO represents a starting address of the 
split data DO shown in FIG. 2 in the sending data area section 40 and the size 
"SO" represents ca size of the split data DO in the sending data area 40, that is, a 
terminating address of the split data DO in the sending data area 40 is (AO + 
SO). Similarly, the address "An" represents a starting address of the split data 
Dn shown in FIG. 2 in the sending data area 40 and the size "Sn" represents a 
size of the split data Dn in the sending data area 40, that is, a terminating 
address of the split data Dn in the sending data area section 40 is (An + Sn). 

On the other hand, in the re-transmitting management table 42 are 
stored, by the control section 20, an address and its size used to identify, when 
the printer 3 notifies the computer 2 that the printer 3 could not receive split 
data transmitted by the computer 2 to the printer 3, that is, when the printer 3 
notifies the computer 2 that missing of data has occurred, the missed and split 
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data, and the order in which the address and size are stored matches the order 
of the split data DO to Dn in the signal transmitting management table 41. 

In FIG. 3(b), for example, "Al" is stored as an address and "Si" is 
stored as a size, which means that split data Dl specified by the address Al 
and size SI has been missed and the split data has to be re-transmitted. 
Moreover, when split data "D3" is missed after the missing of the split data Dl, 
the control section 20 writes an address "A3" and a size "S3" used to identify 
the split data D3 subsequent to the address Al and size Si used to identify the 
split data Dl. This enables the control section 20 to first re-transmit the split 
data Dl and then the split data D3 when the split data Dl and D3 are re- 
transmitted. 

Referring to FIG. 1, the split data to be transmitted to the printer 3 is 
written by the control section 20 which operates by referring to the signal 
transmitting management table 41 in the buffer section 22 serving as a first 
transmitting section or a second transmitting section. The buffer section 22, 
when serving as the first transmitting section, the written split data 
periodically and sequentially, under control of the control section 20, to the 
printer 3, in accordance with isochronous transfer specifications. 

Moreover, the split data to be re-transmitted to the printer 3 is written 
by the control section 20 operating by referring to the re-transmitting 
management table 42, in the buffer section 22. The buffer section 22, when 
serving as the second transmitting section, transmits the written split data, 
under the control of the control section 20, during a time band while one split 
data is transmitted in accordance with the isochronous transfer specification 
and during a time band while split data subsequent to the above one split data 
is transmitted non-periodically in accordance with the bulk transfer 
specification, to the printer 3. 

11 



Also, the buffer section 22, under control of the control section 20, in 
accordance with the control transfer specification described above, carries out 
communications to check a function and capability of the printer 3 and, in 
accordance with the interrupt transfer specifications, has the printer 3 check 
5 whether or not the printer 3 can receive the split data transmitted in 
accordance with the isochronous transfer specification. 

The control section 20, as described above, when receiving a 
notification of missing of data from the printer 3, writes information about the 
missed data in the re-transmitting management table 42. Moreover, the 
10 control section 20, as described later, when having received an OK signal 
!~j notifying of normal receipt of the data from the printer 3, checks whether or 

not there exists information about data to be sent to the re-transmitting 

i y 

;^ management table 42. 

nJ 

;;L If there is no information about data to be transmitted to the re- 

': I 

ill 15 transmitting management table 42, the control section 20, in order to transmit 
ijl subsequent split data by referring to the signal transmitting management 

fy table 41 to the printer 3 in accordance with the isochronous transfer 

specifications, writes the split data in the buffer section 22. 

On the other hand, if there is information about data to be transmitted 
20 to the re-transmitting management table 42, the control section 20, in order to 
transfer the data to the printer in accordance with the bulk transfer 
specification, writes the data in the buffer section 22. 

The printer 3 includes a storage section 31 made up of a receiving data 
area section 50 used to store, when receiving printing data transmitted by the 
25 computer 2, the received printing data and of a missing management table 51 
used to manage an event of no receipt of the printing data, that is, to manage 
an event of missing of printing data, a buffer section 32 used to receive the 
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printing data from the computer 2 in accordance with the USB specification, 
and a control section 30 used to control operations of the storage section 31 and 
the buffer section 32. 

FIG. 4 is a diagram a received data area in a storage section of a 
5 printer according to the embodiment of the present invention. The receiving 
data area 50 corresponds to the transmitting data area 40 in the storage 
section 21 of the computer described in FIG. 2. More particularly, the receiving 
data area 50 is used to store printing data saved in the sending data area 40 to 
be transmitted in accordance with the isochronous transfer specification or 
Q 10 bulk transfer specification, sequentially in the order in which the buffer has 

%j received. 

y i 

jlj FIG. 5 is a diagram showing a missed data management table 51 in the 

ry storage section of the printer of the embodiment. The missed data 

rj management table 51 is used when the buffer section 32 is unable to receive 

iJ 5 15 split data transmitted from the computer 2, that is, the split data is missed and, 

q therefore, sizes of the head address and the split data in the receiving data 

II! 

area section 50 to store the split data have to be written by the control section 
30. FIG. 5 shows that the missed split data has to be stored, for example, in a 
range between the head address Bl and the size SI in the receiving data area 

20 section 50, that is, in the range between the head address Bl and an address 
designated by end address (Bl + Si). 

Moreover, the' control section 30, since it is provided with a counter (not 
shown) adapted to count the number of the split data received from the 
computer 2, can recognize which split data out of the split data DO to Dn has 

25 been missed. The control section 30, even if the split data is missed, can 
identify a size of the missed split data by using an address "An" and size "Sn" 
of the split data existing before and after the missed split data. This enables 

13 



the sizes of the head address and of split data in the receiving data area section 
50 to be stored in the missed data management table 51 in which the missed 
split data is to be stored. 

The buffer section 32 has a function corresponding to the buffer section 
22 in the computer 2 and, more specifically, performs functions of sending and 
receiving data to and from the computer 2 in accordance with the isochronous 
transfer specifications, bulk transfer specifications, control transfer 
specifications and interrupt transfer specifications. 

FIGS. 6 and 7 are diagrams showing operations of the printing system 
of the embodiment of the present invention. Descriptions are provided by 
referring to FIGS. 6 and 7. To simplify descriptions and to facilitate 
understanding, let it be assumed that the split data DO, D2, and D3 are 
normally transmitted and received while the split data Dl is missed and the 
missed split data is transmitted on two occasions. 

Step S10: Prior to the transmission and receipt of the printing data, the 
control section 20 of the computer 2 makes a request of the printer 3 to 
transmit the information about the function and capability of the printer 3 in 
accordance with the control transfer specifications in the buffer section 22. The 
control section 30 of the printer 3, in response to the above request, feed the 
information about the function and capability of the printer 3 to the computer 
2 in accordance with the control transfer specifications in the buffer section 32. 
The control section 20 of the computer 2, when having received the information 
about the function and capability of the printer 3, assigns, for example, data 
band for the isochronous transfer operation and data band for bulk transfer 
operation, as described above. Thus, prior to the transmission and receipt of 
printing data, negotiation between the computer 2 and printer 3 is completed. 

Step S20: When the negotiation has been completed at Step S10, the 
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control section 20 of the computer 2 reads the split data DO being the first data 
of the printing data fed from the sending data area 40 according to the first 
address AO and the size SO in the signal transmitting management table 41 in 
the storing section 21 and writes the split data DO into the buffer section 22. 
The buffer section 22, when the split data DO designated by the signal 
transmitting management table 41 is written therein, sends out the split data 
DO to the printer 3 in accordance with the isochronous transfer specifications. 
The control section 20 of the computer 2, when the split data DO is sent out 
from the buffer section 22, makes an inquiry of the printer 3 as to whether the 
printer 3 was able to receive the split data DO, that is, about presence or 
absence of missing of printing data, in accordance with the interrupt transfer 
specifications in the buffer section 22. The control section 30 of the printer 3, 
since it has received the split data DO normally, in response to the inquiry from 
the computer 2, feeds an OK signal indicating the normal receipt of the signal 
to the computer 2 in accordance with the interrupt transfer specifications of 
the buffer section 32. 

Step S30: The control section 20 of the computer 2, when the 
transmission and receipt of the split data DO has completed at Step S20, reads 
the split data Dl existing subsequent to the split data DO, which is designated 
by the address Al and size SI each existing subsequent to the address AO and 
size SO in the signal transmitting management table 41 in the storing section 
21, from the sending data area 40 and writes the read split data Dl to the 
buffer section 22. The buffer section 22, when the split data Dl designated by 
the signal transmitting management table 41 is written, as in the case of the 
split data DO described above, sends out the split data Dl in accordance with 
the isochronous transfer specifications to the printer 3. The control section 20 
of the computer 2, when having transmitted the split data Dl to the printer 3, 
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as in the case of processing the split data DO, makes an inquiry of the printer 3 
as to whether the printer 3 was able to receive the split data Dl normally in 
accordance with the interrupt transfer- specifications in the buffer section 22. 
The control section 30 of the printer 3, since the split data Dl has not been 
received normally, in response to an inquiry from the computer 2, returns an 
NG signal indicating no normal receipt of the signal to the computer 2 in 
accordance with the interrupt transfer specifications. 

Step S40: The control section 20 of the computer 2, when having been 
notified by the printer that there was a failure in the transmission or receipt of 
the split data Dl at Step 30, that is, that the split data was missed, writes the 
address Al and size SI used to identify the missed split data Dl to the re- 
transmitting management table 42. The control section 20, when having 
completed the writing of the address Al and size Si on the re-transmitting 
management table 42, as in the case of transmission of the split data DO and 
Dl, reads the split data D2 to be identified by an address A2 and size SI 
existing subsequent to the address Al and size SI on the signal management 
table 41, from the sending data area 40 and writes the read split data D2 to the 
buffer section 22. The buffer section 22, when the split data D2 designated by 
the signal transmitting management table 41 has been written therein, sends 
out the split data D2 to the printer 3 in accordance with the isochronous 
transfer specifications. 

The control section 20, after having sent the split data D2 to the printer 
3, makes an inquiry of the printer 3 as to whether the printer 3 was able to 
receive the split data D2 normally in accordance with the interrupt transfer 
specifications in the buffer section 22. The control section 30 of the printer 3, 
since it has received the split data D2 normally, in response to the inquiry from 
the computer 2, feeds an OK signal indicating the normal receipt of the signal 
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to the computer 2, in accordance with the interrupt transfer specifications of 
the buffer section 32. 

The control section 20 of the computer 2, when the transmission of the 
split data D2 has completed in accordance with the isochronous transfer 
5 specifications, confirms, by referring to the re-transmitting management table 
42, the head address Al and size SI of the split data Dl existing in a range of 
storage area in which the split data Dl that was missed at Step S30 is stored 
and then reads a first half of the split data Dl from the sending data area 40 
and writes the read first half of the split data Dl in the buffer section 22. The 
I- b 10 buffer section 22, when the first half of the split data Dl has been written 

a 

therein, sends out the first half of the split data Dl to the printer 3 in 



Q 

'SI 
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accordance with the bulk transfer. The control section 30 of the printer 3, since 



I! it has received the first half of the split data Dl normally, transmits an ACK 

Sll 

signal indicating the normal receipt of the data by the computer 2, in 

jlj 15 accordance with the bulk transfer specifications of the buffer section 32. 

;»!> 

IJ| Step S50: When the transmission of the split data D2 in accordance 

jlj with the isochronous transfer specifications and of the first half of the missed 

split data Dl in accordance with the bulk transfer specifications have 
completed, the control section 20 of the computer 2 reads the split data D3 
20 existing subsequent to the split data D2 designated by an address A3 and size 
S3 existing subsequent to the address A2 and size S2 of the split data D2 on 
the signal transmitting management table 41 from the sending data area 40 
and writes the split data D3 to the buffer section 22. The buffer section 22, 
when the split data D3 has been written therein, sends out the split data D3 to 
25 the printer 3 in accordance with the isochronous transfer specifications. 

The control section 20, after having transmitted the split data D3 to 
the printer 3, makes an inquiry of the printer 3 as to whether the printer 3 was 
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able to receive the split data D3 normally in accordance with the interrupt 
transfer specifications. The control section 30 of the printer 3, since it has 
received the split data D3 normally, in response to the inquiry from the 
computer 2, feeds out an OK signal indicating the normal receipt of the signal 
to the computer 2, in accordance with the interrupt transfer specifications. 

The control section 20, when having received the OK signal for the 
receipt of the split data D3 from the printer 3, again refers to the re- 
transmitting management table 42 and reads a latter half of the split data 
identified by the address Al and size Si contained on the re-transmitting 
management table 42 from the sending data area 40 and writes the read latter 
half of the split data Dl. The buffer section 22, when the latter half of the split 
data Dl has been written therein, transmits the latter half of the split data Dl 
to the printer 3 in accordance with the bulk transfer specifications. The control 
section 30 of the printer 3, since the latter half of the split data has been 
received normally, as in the case of Step S40, sends out an ACK signal 
indicating the normal receipt of the latter half of the split data to the computer 
2 in accordance with the bulk transfer specifications. This causes the re- 
transmission of the missed split data Dl to be completed. Split data other than 
the split data D4 is transmitted and received between the computer 2 and 
printer 3, by the same procedures as described above. 

Moreover, if there is a band in which the bulk transfer can be 
performed, prior to the transmission of the split data D3 in accordance with the 
isochronous transfer specifications, the data can be transmitted in accordance 
with the bulk transfer specifications. 

In the printing system of the embodiment, as described above, when 
the buffer section 22 of the computer 2 is unable to receive the split data Dl 
which has been transmitted to the printer 3 in accordance with the isochronous 
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transfer specifications, that is, when the split data Dl has been missed, the 
buffer section. 22 serving as the second transmitting section re-transmits the 
missed split data, during a time band for the transmission in accordance with 
the isochronous transfer specifications, that is, while the buffer section 22 
serving as the first transmitting section is performing the isochronous transfer 
of the data, to the printer 3 in accordance with the bulk transfer specifications. 
It is, therefore, not necessary to send out the missed data Dl during the time 
band for subsequent isochronous transfer. As a result, in examples shown in 
FIGS. 6 and 7, even if the split data being transferred in accordance with the 
isochronous transfer specifications is missed, all the data can be transmitted 
within the same required time as the time required when no missing of the 
split data occurs. 

In the embodiment described above, the printer 2, when having been 
able to receive a first half of the split data Dl transmitted in accordance with 
the bulk transfer specifications, returns the ACK signal indicating the normal 
receipt to the computer 2. In contrast, the printer 3, when having been unable 
to receive a first half of the split data Dl normally, preferably sends out the 
NAK signal indicating the abnormal receipt of the data to the computer 2. The 
control section 20 of the computer 2, when having received the NAK signal 
from the printer 3, again sends out the first half of the split data Dl with 
timing when the latter half of the split data Dl is to be transmitted in 
accordance with the bulk transfer specifications. This enables the printer 3 to 
surely receive the first half of the missed split data Dl. 

Therefore, even if there is a failure in transmitting and receiving the 
split data in accordance with the bulk transfer specifications, the transmitting 
and receiving of the missed split data are again performed in accordance with 
the bulk transfer specifications. As a result, data can be transmitted or 
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received in a shorter time when compared with the conventional transmission 
and receipt of data performed by the isochronous transfer method in which the 
bulk transfer method is not used. 

As described above, according to the embodiment of the present 
invention, the first transmitting section mounted in the data transmitting 
device transmits a plurality of split data obtained by splitting data to be sent to 
the data receiving device in a periodical and sequential manner. If the data 
receiving device was unable to receive the split data transmitted by the first 
transmitting section, the second transmitting section sends the split data that 
the data receiving device was unable to receive, during a period of time 
between transmitting time bands in which the first transmitting section 
transmits the split data and a transmitting time band in which the first 
transmitting section transmits split data existing adjacent to the split data 
that the data receiving device was unable to receive and therefore it is possible 
to shorten time required for the completion of the transmission of the split data 
that was not received. 

It is apparent that the present invention is not limited to the above 
embodiments but may be changed and modified without departing from the 
scope and spirit of the invention. For example, in the printing system provided 
in the above embodiment, when the missed split data Dl is re-transmitted, the 
control section 20 of the computer 2 does not change the address and size in the 
re -transmitting management table 42. However, the control section 20, for 
example, prior to the transmission of the first half of the split data Dl, may set 
a half of the size Si of the split data Dl as a size used to identify the first half 
of the split data Dl in the re-transmitting management table 42, which 
enables the first half of the split data Dl to be easily identified. Moreover, a 
head address of the latter half of the split data Dl may be set as an address 
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used to identify the latter half of the split data Dl in the re-transmitting 
management table 42, which enables the latter half of the split data Dl to be 
easily identified. 

Also, the transmitting and receiving system of the above embodiment 
uses the printer as the data receiving device which is connected to the data 
transmitting device being the computer in accordance with the USB 
specifications, however, a printer may be used which is connected to the 
computer in accordance with the IEEE (Institute of Electrical and Electronic 
Engineers) 1394. Furthermore, the transmitting and receiving system of the 
present invention may be applied to various devices having peripheral devices 
including a modem, storage unit or a like being connected to computers in 
accordance with the USB specifications. 
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